RNA interference targeting cytosolic NADP(+)-dependent isocitrate dehydrogenase exerts anti-obesity effect in vitro and in vivo.
A metabolic abnormality in lipid biosynthesis is frequently associated with obesity and hyperlipidemia. Nicotinamide adenine dinucleotide phosphate-oxidase (NADPH) is an essential reducing equivalent for numerous enzymes required in fat and cholesterol biosynthesis. Cytosolic NADP(+)-dependent isocitrate dehydrogenase (IDPc) has been proposed as a key enzyme for supplying cytosolic NADPH. We report here that knockdown of IDPc expression by Ribonucleic acid (RNA) interference (RNAi) inhibited adipocyte differentiation and lipogenesis in 3T3-L1 preadipocytes and mice. Attenuated IDPc expression by IDPc small interfering RNA (siRNA) resulted in a reduction of differentiation and triglyceride level and adipogenic protein expression as well as suppression of glucose uptake in cultured adipocytes. In addition, the attenuation of Nox activity and Reactive oxygen species (ROS) generation accompanied with knockdown of IDPc was associated with inhibition of adipogenesis and lipogenesis. The loss of body weight and the reduction of triglyceride level were also observed in diet-induced obese mice transduced with IDPc short-hairpin (shRNA). Taken together, the inhibiting effect of RNAi targeting IDPc on adipogenesis and lipid biosynthesis is considered to be of therapeutic value in the treatment and prevention of obesity and obesity-associated metabolic syndrome.